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(54) SOLID ELECTROLYTE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the electronic conductivity of an interconnector of a 
solid electrolyte fuel cell and to decrease the contact resistance between the interconnector 
and a current collecting material. 

SOLUTION: This solid electrolyte fuel comprises a unit cell comprising an electrolyte, a fuel 
electrode arranged on one side of the electrolyte, and an air electrode arranged on the other 
side of the electrolyte; and the interconnector connected to the surface of the air electrode or 
the fuel electrode and having electric connection, and the interconnector comprises a first layer 
made of lanthanum chromite containing Ca or Sr in the form of a solid solution, represented by 
LaMCr03 (M is Ca or Sr) and a second layer made of a uniform mixture of LaMCr03 and NiO 
toward the fuel electrode from the air electrode. 
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31 


1.0 




La» -Sro^CrOa. NiO/ Lao.rSro aCrOj=50/5O. NiO 


30.5 


10.0 


tfcHtfll 


Lat.iCa# iCrOa 


21 


2.0 


ttm&2 


L.a».?Srt.9CrO« 


20 


15.0 



[0086] an {z^m^m^^^-ro mmmmt l 

TOB«ttl*tttB**fl[0. 18Wcm- 2 ^±^cO-C*:K^T* 
tt27WEJL±T*>5o a*OJfe*^?>. HJfe^l-3^Hffi 

— n^>^^ — (O^/X Si@ ftQ Q ^ 2 . 8 X 1 O^ms" 1 
Pa" 1 » S i«Tfe5 V ^fJiO*#IM^t t> g ffitt 



&\c-tz*-kx\ mw&w%Lx<Dmm.m<Dfa_kkni-7=. 
rpj±-r s ^ t asms* * 

[0 0 8 7] ^~(D/i(C^{-t^Ni0i:t^^o^T 
^®(CLa 0 8 Ca 0 2 Cr0 3> NiO/ La 0 . 8 Ca 0 . 2 Cr0 3 = 10/900 
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t$HS?2 0 0 3 - 2 4 3 0 0 1 ( P 2 0 0 3 - 2 4 3 0 0 1 A) 



on m> x^sr tsiftnmmmi tmmt Lfc. 

[0 0 8 8] (MMW5) {z&\,^ 
Xs ^^^^HS®t-La 0 . 8 Ca 0 . 2 Cr0 3 , NiO/ La 0 . 8 Ca 

0 . 2 CrO 3 =10/90 , MO&miZ*? y-=i — hj£Xj5£K 

1, 1400TC-e«llJ*L. »J5R«S>ff*#5 5/2m (SS— © 
g : 4 0 ju nu SlOl : 1 0 fi m x g§ = <D/f : 5/im) 

xhsztsmnnmrni tmmt Ltz 0 

[0 0 8 9] (mmm6) << V*-3*^ — |c*5V> 
Tx 8fi:^^®^ffi^La 0 . 8 Ca 0 . 2 Cr0 3v NiO/ La a8 Ca 
0 . 2 Cr0 3 =30/70<OMl{C^7 y — = — Fft^BL, 1400 
t-Ci^t, «EfiJc«^**^5 O/im (Sg-<£>S : 4 0 
/zm, ^-CO® : 10 um) XhZ Z t&>tU~XmMmi t 

mmt Ltt 0 

[oo9o] mmmD ?—\z*$\^ 

X, ^^^^^^®^La 0 . 8 Ca 0 . 2 Cr0 3 , NiO/ La 08 Ca 
o . 2 CrO 3 =30/70 , NiO^UliC^^ y — — h&rCricflg 
In 1400t:X$E/£U j&/&^J¥^ 5 5 /i m 
Jf : 4 0(ira, W,—(Om : 10p v : 5/iin) 

■C»51i:H^li**«l tmmt Lfc 0 

[0 0 9 1] (IW)8) ^V*-=r*^ — 
X, i$^^^^^Ml-La 0 . 8 Ca 0 . 2 Cr0 3x NiO/ La 0 . 8 Ca 



2 Cr0 3 =70/30OjIl(^^ 7 y ■ 



i— bifc-ejMJIU Hoo 



'CXj^/SU SM©SW50p : 4 0 

/inu I-Of: lO^m) T^5:Hm»l^ 

[0 0 9 2] (mMffl9) ^ ? — 

X, ®^S^MffiSDitCLa 0 . 8 Ca 0 . 2 Cr0 3> NiO/ La 0 . 8 Ca 
0 . 2 Cr0 3 =70/30 s NiOOJKtC^ 9 y - =■ - hSt^ll, 



4 0/zni, %ZL<DM : 1 0 // m, : 5 m m) Xfo 

[0093] mmmi o) 3*^-t-:fci>> 

t, jS^^§l1lS®i-Lao. 8 Ca 0 . 2 Cr0 3 . NiO/ La 0 . 8 Ca 
0 . 2 Cr0 3 =95/5<D«gl-*7 y — =»— hStMl, 1400^ 
X$&/£ U ft«80S*iS 5 0 i/ m (Sf— <Z)JI :40/i 
id, fg-(E>JI : 10 M m) -C4>5^i:a#Kil61fe«l i:H 

[0094] mmm\ n 

X, g^£^^S®iCLa 0 . 8 Ca 0 . 2 Cr0 3> NiO/ La 0 . 8 Ca 
0 . 2 Cr0 3 =95/5. NiODJOtK:;* 7 y — 3 - hifcXj&ffil t . 1 
400 f CXjft/*U KAKO«^5 5/im (I-Ol : 4 
0/im > %~<Dm : 10/im, : 5 ju m) X&5 

[0 0 9 5] OttfcttO) — ICjoVN 

X, ®^^M^^®(CLa 0 . 8 Cao. 2 Cr0 3> NiO/ La 0 . 8 Ca 
0 . 2 Cr0 3 =5/95OlW^^7 a — hSrc/SKu Hoot: 
X$EJ5fc L v ttA«Off^5 o urn (3£-<E>g : 4 0 /i 
m, $g-<Djg : lOjtzm) Xfc 5 C £ SmtemM&l 1 <*: H 

sat 

[0 0 9 6] (Jt«0!l4) -O'* — 3^* — (d^V^ 
~C\ gfi:?B^^1^^®(c:La 0 . 8 Ca 0 . 2 Cr0 3 , NiO/ La 0 . 8 Ca 
0.2^03=97/3. NiOOKgir^^y— 3— hjfe-C^KL, 1 
400 t CXg|/£U ftA««>ff^5 0 Aim (Sg-<Z>J1 : 4 
0/inu ^"OS : 10 Mm) "CfcS r t «#H*HJ6fi?!l 1 
^P^^: Lt 

[0 0 9 7] 

1*2] 







<X10 i*ni8 'Fa >) 




LaoaCoa iCrOj. NiO/ Lao.aCoa »0rO»= 1 OiTH) 


27 


0-5. 




Lao nCao iCrO». NiO/ Lao.aCaijCrOs=10/90. MiO 


30 


0.4 




Laj> 6 Ca« »CrOj, NiO/ La 0 eCa*tCrOj= 30/70 


28 


0.8 


^^7 


LaraCae.aCrOs, NiO/ La».aCaa.*CTOa=ao/70. NiO 


30.5 


0.7 




Lao »Cao tCrOa , NiO/ Lao «Caa aCrO»=70/S0 


31 


1.6 




LaaaCaozCrOs* NiO/ La».8Co».»CTOa-70/30. NiO 


31 


1.2 


*36#l l 0 


La* »Cao tCrOsi« NiO/ Lao aCao t CrOs=95/5 


31 


1.8 ! 


1 1 


La»jiCao.tCrO*. NiO/ La» dCao »CrOa°95/5> NiO 


31 


1.5 


it«W 3 


Lfla «Caa tCrOs, NiO/ Laa ft Can tCrOa=5/BB 


23 


0.5 


it^«4 


LaajiCao.tCrOa* NiO/ Laa *Cao «CrOn=97/3 


21 


3.0 



[0 0 9 8] *2^*«KK»**5j;tf-<>* — 

3, 4-Cti27WSrTlHlS«S*i:?toyh e it*fe^!l3^0V^ 
Ttt. m~^S(-^^^NiS^/>^v^fc^3|£|-{i!j(D^m 

4 x\^m—<om t m~<om t <o&m&i>m\< ^t\^x<> 



<Dm\zt$v z>mo<om&ttmL 10— 95m&%<ommx* 

4-11 (itKDmMMl, 2t>-&tf) Mjb^Tf*. 

ittfturv^o IBnojitcfejt-sNio^itj^sio, 3 ox 
5, 7 t&m\.x&mm&&btiz<D[z\ttLx, moco 

SB— oJBtc:*5JtSNiO<^S*tt:*l±. 50-9 
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^2 0 0 3-24 3 0 0 1 ( P 2 0 0 3 - 2 4 3 0 0 1 A) 



[0 0 9 9] ^y^-^^^^ - iMiM^M^o^ 
T 

(mmmi 2) ^^-^^-uns^-c. m&^n. 

^^®twLao. 8 oCa 0 .2o Cr( V NiO/ La 0 80 Ca 0 20 Cr0 3 =50 
/50 x NiO(DHltC^7 y — hft-CfiERLs 1350X:-C^ 
Ot U j|)|jBjt«©ff*3ft s 5 5 /i m (S-^l :40/im, £ 
-(D/f : 10/iid, ?gH<£>/I : 5 /i m) T*>5r tUftl* 

[0 10 0] (I»Jl 3) >fy^-3^^^H:j3^ 
T, j^^^M^^S^Lao.soCao.zoCrOg. NiO/ La 0 80 C 
ao. 2oCrO 3 =5O/50 s NiOOflgfc: J* 7 U — = — h ifc-CfiJcR 

JI : 4 0/im, %$~(Dm : 1 0 /1 nu ^^(DJS : 5 um) 



[0 10 1] O£«0ij5) V* — 3*^— fc:*3^ 
T\ $^£^®^®lCLa 080 Ca 0 , 20 Cr0 3 , NiO/ La 0 . 80 C 
a 0 .2oCr0 3 =50/50, NiOOJBU:* 7 !J — =1— hft-CfifcR 
Ls 1300'CT-SE/SU tMMW5 5^m (Sg— O 
jf : 4 0 v nu GDJl : 1 0//m, IZ^l : 5^m) 

[0 10 2] 0t£fc#]6) — =1*^* — (-^v^ 

t, ©^^^^^®{-La 0 . 80 Ca 0 .2oCr0 3 . NiO/ La 0 80 C 
ao. 2O CrO 3 =50/50, NiOOjlItd^ 5 L> — Kftt^I 
U 1550t:T*^L, MWW5 5/zni O 
g : 4 0/iDi, ^~(£>J1 : 10/im, ^H<E>g : 5 ^ m) 
^fcS 1 i: W«t Lfe 0 

[0 10 3] 









(XlO-'Ome-'Pai) 


MffiM 12 


1350 


29 


11.0 




1400 


31 


1.0 


^ffiW 13 


1500 


29 


0.7 


Jttt«5 


1300 


24 


70.0 




1550 


26 


4.5 



[0104] m3\z^>?-^*? ?—<Dm t $Lw,mz-M 

-to ffif&Um & 1 350- 1 500t: "C (i27WJ^_h T* # * gig 4 
til**ix-5»ffi«:±lHloTv^^^br. I350t;j; 

T*£> «9 , 1500^ «t <9 Um<DM\< ^JttSE^J 6 -CJifctt*as*» 

ftl*1350—1500 < Cas#* t ^ttBSn/to 

[0 10 5] JRSpHglCol^T 

(HJS^Jl 4) JR»»;:*5V^"t\ NiO/SSZSrfflV^o SSZ 
0*1^;^, 90 mol%Zr0 2 -10mol%Sc 2 0 3 <t U Ni0/SSZ<7) 

-^NiO/SSZ (?^i)=2 0/8 0 (0.5/zm), 5 0/5 
0 (0. 5 am) x 70/30 (2 /zm) t Ufc c 



fi*95£*tt«gi& 5 0 0S4SP. 

SiJ(y;u^yt^t^t^ h) iS*as, »Tffl2»J<D 

jpms^esw* 1 5 o cm 2 \ztj:Z)£oizmnmmm^ 

^^rls?*: U NiO/SSZ^=20/80, 50/50, 70/30(7)Wi^^ 7 

y — vmzx. witr^x^f, i4 2o°ct'i 

[0 10 6] 
[S4] 









(XlO-^mB-iPa 1 ) 


^SS^J 1 


NiO/YSZ 


30 


1.5 


^JSfi^J 1 4 


NiO/SSZ 


30.5 


1.5 



[0107] m4\zmnm<Dffij&m\ztt-rzmt>k'<>' 

5«^«B»«S:Ni0/SSZ^Lfc»-&, — = — 

tdS^ofc 0 Sk±(OmSk^bHmmt LT(lNiO/YSZ 
fc 5 V MiNiO/SSZCO V ^ftlt* kottfit^t *3fifeB ^ 



[0108] ^^:^^cov^T 

(^iS^Jl5) ffifttttfeJil^HttggftttSrCaSrH*** 
/c7>^y^W htU «E^C^La 0 . 8O Cao. 2 oMn0 3 

[0 10 9] 
[^5] 







ttJ^(W) 


(X10 io mg ip a -i) 


&fom 1 


Lao.7&Sro 2sMa03 


30 


1.5 


HJfiW 1 5 


Lao.8oCao.2oMnOs 


30 


1.5 



[0110] m5\z&$zmmmz*t'fz>m?)k'(>?- 
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2003-243001 (P 2 0 0 3-2 4 3 0 0 1 A) 



[0111] mft?«two^T 

(H*£#Jl 6) SflMfSrSSZtU «*&fig«:90 mol%ZrO 



[0 112] 
[316] 









(XlO-^mB-jPa- 1 ) 


1 


YSZ 


30 


1.5 


Sgffi^ 1 6 


ssz 


30.5 


1.5 



[0113] &6\z.mmKmtiL\ztt-rz>mt)b<{>'*- 

tiSSZ-Cfc 5 r t L v ^ i *sttB £ nfco 

[0 114] 

Wtt«fc|nja>oT. LaMCr0 3 ({I.U M=Ca, SrOl ^ tt^) 
frbftZ %-<r>m t . HulELaMCr0 3 £ NiO*S*&— Id ^ $ 

mmmmm*mi&x$z> 0 ^±.(omm^hmh^^o 

®ftiJ^b^^H{R'J(c:rS]^oT, LaMCr0 3 ({Bb. M=Ca, Sr 
>^n^ h CDJI<^ HuieLaMCr0 3< JrNiO^ 



[0 1 ] wffi**7<DmttmMnmmmmm<Dmm&?F 
-rmxhZo 

[02] s i \ZTjki-m<*nM&mmnnm<D&m.m, m 

[^OSftW] 



««« 



[mi ] 



I El 2] 




Mm 

(H^CO.CH,) 
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